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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a semiconductor memory 
which reduces a thin-film conduc tor layer, which increases the 
degree of designing freedom of a layout and which stabilizes a 
characteristic. 

SOLUTION: An SOI underlying substrate layer (a P-type substrate 
101) is used as a wiring region. One side of an active-layer P+ 
region 140 at a TFT (thin-film transistor) whose channel direction is 
a direction perpendicular to the surface of the SOI underlying 
substrate layer and which comprises a ring- shaped gate electrode 
105 is connected to the SOI underlying substrate layer, and the 
other side is connected to a transistor which is constituted of an 
SOI- substrate active layer. When the film thickness of an upper- 
layer insulating film 109 at the gate electrode 105 of the TFT is set, 
an asymmetric gate offset is self-aligned. 




LEGAL STATUS 

[Date of request for examination] 19.02.1 996 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
xaminer's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number] 2921468 

[Date of registration] 30.04. 1999 

[Number of appeal against examiners decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Dat of xti notion of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www19Jpdljpo.gojp/P^ 03/08/21 



(19>B*Bffff/r (J P) (12) & |fl # f^F ^ fg (A) 



^W^9-232447 

(43) &HB ¥f£ 9^(1997) 9 £ 5 B 



60inta. 8 msm^ fi mzi&mm 

H0 1L 21/8244 H0 1L 27/10 3 8 1 

27/11 29/78 6 1 3B 

29/786 



(21)ffiS#^ 


M -30976 


<71)H«A 


000004237 










(22)tf^B 


^8^(1996) 2^19 B 




xoimm&&ETm i # i 






(72)»9!# 
























(74)ftSA 





(54) K^CO*^] *3S*M^EUgf£ 



(57) 

Vis7,9 (TFT) ttCMOS^f'y^tiJH: 

[»«#S] SO ITtt&K* (PS*K1 0 1 > £ 
iB«««h LTJflt\ SO I ^«ffifc*Iff5:2f|ft]fc:* 

&TFT£D;i£ttJlP + fg«l 4 ITiS 




(2) 



»SBf9-232447 



[»t**i i soimwitizm&^ti. miso it 

v-* • KH yffl&tmuso i S8u£ttJBTlfij£S 

[ 2 ] fgMIS K h7>y'X^^SOI SKtzfll 

[ if^fl 3 ] mmmrn v^yv^ comkf- v 

k LT . SOiaEKJiaHt«<0ll!PBrBSrffl^&M«fl 
1 4 fc ii 2 ^4^*^ * U SIS o 

t bs^i 6 ] mmmrn hyy^^coy-v mm^± 

[00 0 1] 

♦ yyfJ* • T?^* • **r»J (SRAM) gSKHf 
[0002] 

s h 5 > y * * k a^Mt a«t/iCMos 
miz&^xmgzztix^z. z0a&)***j±Mi* t 

*/K*)inWB MOSh7>>'x^Qli3j:t;Pft^ 
-9 % c . HlKteN^*yWBttfflMOS h5>i/x*Q 



& fftcoC MOS^f >-> ? k £2ilgJ£8S Lt7'j777 
2fc<U*Q5£:frlTt:.y MSB L^SlKSfiT^S. 

$^>(c, maa«j*»vcci3j:L tf ^7yKE»GND*« 

3-*Q3:fcJ:t/Q6. Ql&t/Q4C0V-XlBl(cSa$ 

[0003] dc7)j: 5 5:^^ij-b;i,colSS*ffir02 

ti^Sfc^lWT^bgkOEF;®. GH&|(e«HS& 

-f. I326 (a) . i27 (a) <7)£ot,Z^ Pfy'J^ 
>-SffiHw7>f-^KK^4S-^LT^^«$rH 

z com^mmz y- v $mm 3 , y-h®£5. 

N + »OT2Sr»*LTMOSh7^> # 
Ifc/Ia^^bS^LTN* t£«« 2 

ftmm a>??h8 commziz . h mm 5 mtv 

[0 004] aci^T-, H26(b),H27 (b)^i 

ivzBtfLL. mmm9 t^iyitxy-hmmstxm 

UlMJlLtimztfVisiJayitmL. 'J/f^Nl^ 

tmiv- Ltzmz/^f - ^jfjox ix TFTy- 

h«ffi2 5i5j:t/TFTy-h • 3^h28*M 

[0005] H26 (c) , i27 (c) Oj; 

oiz. TFTy-hJ6il43J^I(:ML, Ztl* 
TFTy-hSS2 5 ±T«PJDX tTTF T^§tt^ a 
7 h 4 8VM®&m&Ltimz, TFTSfil^'J 

y%t'nNm^ma£4*>^lX&Z. TFTf -v 
*;HW*4 ico^W««a!l»* f tT*/i*c:k<>«>&. 

SRWtc^f^yaA-r&^k-CV TFTflSttiiP* fl« 
4 0Sr»a-r&. :^TFTSU1P + Ii4 0li:. -fe 

)Vfo<7)v?yi;x9m<nmm<nfr%h-r. mm-t^m* 
mmixmm&te&£Lxfflfct&> trz. tft^ss 

S>*TFT^*/Wi«4 l^it^TFTy-h • 



(3) 



*$BS 2 F9-2 3 24 4 7 



[0 0 0 6] L*»ML I22 6 ( d ) , 02 7 < d > CO 
ION* iSttJB8(^-rsST-HPL, Tfr$—*?J*n 

9#7gl&£fl&, 

[000 7] iit, I228&. y'J3>£SiON + 
Jfcaflf 2. IfflfflMO S h 7 > yX^Q 1 MQ4 Of 
-MMfiSfciW-MBl 5. *fflEI»Jb<OQ3.Rtf 
Q6{C*TjE-ri>TFTC0TFTy-hmS2 5W\7- 

^J:^#gn>^^ hz^ix^h* 

m30l$, TFTy-hfg25. TFTCOV— X- H 
*>.K ^mi3>^^h^LTt^ e i3 1(iN 
IftV h®a>^ h58£^LTV^. 122 8*^12 

[0 0 08] $rfc. ISSttii^i'iirTiftMOSh^ 
[0009] 

tU-b;HfiST1i. ^#^o±Jf<c4«o?iJK^m 

[ooio] mi common, mtttrnx'TFTzm 

[00 11] *2^BBB^tt, TFT*mm~thtwm 
ntzthcr>^>?9 YWfiWtkLX* *mttifc\y4T*?Y 



-**3QI««$ii:&*fi«*>4>,. TFTOV-x- KU 
^vf»^E*WBW*W»»i**i\ «itf, mi 

h&mt&ZtlL 3 - 1 3 1 0 6 5%^ 

<nmtt¥mwtc&wtLX£&*t&c\ti*. Tmhy 

ifc36f«Hi-C**. fflitf. TFTfcrfc^Tti, TFT 

§ * * 1/ -fe /UT'te . Z <nmc0*/\,wmc0i%±imfiitoT 
[0012] mscommAli. ¥W««rTF THIBET 

^«t«»<-b/Marc*s < wrfco < ^ k . mMmn** 

tz. TFT<7)*>mffi.hmmzmwzti&cox\ &w± 
mmzft-r & m^^mznt^ ^mttox^tz. x 

Olili:, fi!*OTFTTii, TFTy-h^7t 7 h 

»©i u vy^yj -ftWicoB^httmizmfLx t ^ 

Ol/^r^hTli. -b/H*I01^rc7)^>^<-^ii:^-tr 

Ta^f^a^^xi/CT lx i> . ^-r-f >-^~ 

SeSOT F TffimtmWW 3-69 1 6 8^&mzx$; 

%\t%-ix^&i)\ #mt&y- h*y* >y him*:-* 

)Vyr34 >itt&£Tlzl±m->X^%:fr->tz. 
[0013] *«WOBWtt. ISl^SflsiiOffi«S:0 

[00 14] 

mmzmifctztztbv&m *?tm±. soiis± 
tc«^§ix. i?ieso iTwmimzwMmt&tixm 



(4) 



#1^9-2 3 244 7 



[0015] zzx\ immmhyyisxfnmfty- 
it* ? h y- hmmt mmcommmrnwm<omn 

so i m&ftitmn&mmmnmnmm&m^x^ 

[0 0l6]^M(ciiill^l{c, so l mWLk 
i:«ffiOTFT£»|£«;fc^ TFW-hSi 

fc lt „ soiiMosh7^^y-MS, l 

fS&MtfitF&ti SO I ^«^co«}tJiC7)#©^vSffl 

[O0173S2IC, SOI±h7yyX^^LT^ 

«0S***«flfc*:S*l&, ^11 tgMTFT^y-^ffll 

I ^MCSfflMK ^£>T'£ 4 o 

[0 0 1 83 853 V-^*7-fe7b^n 

soi h^^^x^^-smflg^^iisoisttSN 
+wm±m<nmmm^xh 6. soi t«^^* 

WoffStt. so i hjyiSxf&T'U 
*t&mik^7*-?x*fo*) . y m±, 

zcom&zmmLxmL(z&fe't& z t wre**^**. 
±.mcommmcommco^{z-o^x^so i b^>^ 

•y hfcowctt. gMCTalHK: J: D so I mWifrhn 

p s^tt«5^jfi» (s l . soi Tm&mtbmom £ iz 
zm&Lxmmi<?)jmii&%.Thzbx\ ®%izw 

A y<mz<r>?t>f-y*?*:v hmum&Ztth. Ltz 

[00 19] 

tttSJ-r^. Srfc, i4^EFI, GHI 

KffioKBBT**, 5fc"f. H2 (a) . H3 (a) to 

j: o iz. pmmm i o i icso i T«ne*wwi i o 
3. so i 1 1 2tf*ti\?timf8LZtitzso i m 



rawt^*.. ike so iattJB 1 1 2«^«ko7* n 

»J y 7? 7 -f Sffi , ATS K7>fX7f > ^Sffi i 

imv&b&mzxvBfRZixtzmmzm^xtoo . s 

0 I m&M 112, SOI THW&StMl 1 0 3C7)HS 
il ^120nm, 200nmt*|) t vSffil 
^DTMIilx 1 0 !6 cm-^gcot^$rM^^o 

[0 02 0] mz. M2 (b) . H3 (b) COXolz^ 
41*8 0 0 "CTI^fc LT 5 n miltf)^ »J Z2 ySHfcffil 
*»ftU ^^^2 5 0nm/Sco^>Jv , J=7>a:M»:it 

tt-ioT, **-htt«Kl 13. y-M6l05* 
7&i£-f4„ S^Cl. Ntt^W10Sh7V^« 

4X1 0 1 * cm-*^ftXJ *y&Ai-Z>Zblz±*) . 
y-hmflg 1 0 5. 7-H8115, teXXSZtlb&S, 

m^mz s o i fe®m 1 1 2^ K-t-y^^,:^ 

^ SOIvSffifN + i«|102, SOIffltift* 
;Hil0 4i:^T, SOIl^Nft^MIOS 

•«EIB±'C5B^ b . hmffi 1 0 5 S O I Stt 

mb(D3zMmzm&L2ixz>ntfQi . Q4. 

1 5fcc0X^ffltwJg|RSii*<0*^ Q2, 

, ^ y -fe;u»J^h^EI»«fiEirc. Pl^soi 

[002 1 ] <^V^T\ 112 ( c ) , H3 (c ) <T>£o 
iZ. LPCVDCio 1 4K-: 2 0 0 n mfcOi^I 1 
0 9Sr«ISL^atC. y-hlfil0 5± % MSOI 

a^/wso nmmzjy?? h 1 ossthpudxl 

$^>(c. H2(d),H3(d) coiofc:. JUBJR 
1.09. y-h«ffil 0 5. y-b«U*Bll 1 3. SO 
ITflBfiHMMIl 0 3<04JBHBtfc»LT. PffifflKl 
Olftca-T&iT. BBajDXSrfe^^lV jfiggTFT^ 
-biDlill8^MU t M:6nm 
JBtcOLPCVDv'jnyH-ftffi&itWL. 3Lv+yf< 

vfWMi&cztcob. ffiMTFTy-hmnm&i 1 

8^rt««»»tZ«faWt3TFTy- hffittKl 4 3# 

[0 02 2] ^^(C. i2 (e) , 13 (e)Oi:3 

5 2 0 tWyy7>^OMS?^L PC VDii 
(eJ:0. 4i(C5 0nmj|<7)7 ; t/l.7rX • vU3VJB 
Sr JtSL , 6 1 0rc0^tt^x#!S^*T'C0^ii^T' 
Hffl«*«t:J:Oeflft*m\ TFTOjgttJltsSrft 
^'Ji/'J^^MU^ ZL<D#Vi/V?ymZ^f 
-ytmifzik. ?^(C^IC10 0nmI|(7)LPCV 



( 5) 



#1^9-232447 



mizft§m<m 1 4 2 zmfc-tz . *i-c#oy£»ni$ 

!El5keV s H-Xi2xi0 15 cm^TM*ya 
Af~£ i h T\ ««ffiT«T F TvSttJB P 4 SS14 0 
tf&f&Ztl. tfcHTFTy-hiPJWl 18<0£ 

n> h l 7 8#JBi££ix£#. rtfiBKLKi 4 2iz 

mhtitzwrnr FT?-hmnm&i 1 8<^rtH«t:» 

[0023] J:-)T, SOI±^-MS105^ 
3. Q6feffl=ML It^V^^M 78Sr^LTVc 

c&tsm&t lt<opshhki o 1 izmmzti&ztiz 

(Q1*^'Q4. ifcl±Q4*»$>Ql ) ^«S6ESrm^:L 

[0 0 24] <Wl. 02 (f ) , M3 ( f ) (OXoliZ. 

#uy. U>'K-TcOCVD^Uny|g^BPSG^ 
4 0 0 n mJSlCfltfi L . /i^JS 1 2 9 £ffM~f & # £ <7) 
4 * vfiA LfcT*eHi^>iaSttftOfc«>fc: 9 0 0 °Cg 
mnfMSmtfro . ClOfc^. TFT^-h^7-fe7b 

mz, SO I v£tt/fN+ ««1 0 2^<r>m%tC0tzth 

i;/7>KE83^;M 3 8 (06 (a) #JH) * 

H«l 3 0. b*-y MSI 5 0*»«Lfc. 80 

0 y ^ - h 7 WScOT" 7X7CVD ^< fcKT;* ^ 

1 5 9Sr®j£Lfc. 

[0 0 2 5] *rfc. H4&^LEI6te. ««Wz#JBLT 
B CD^T32(C^ Ltz 7 U *y y 7*[°]ffS£ffl^*:,X 

sgwi^samra+AB- c Die. i^tLTieM 

SixS-b^Sr^lX^*,. El4(i. ±i LTSOIl^) 
h7> * <Ol2fi £ vk-ftzthlz . SOISMML SO 
^h^^^^^-MRffiatfV-Ha. ^coffers 

4(CJDXT. TFT5Stti^^->'M, IGffiTFT 



^JlTiBBESii^^^vKiBaavt'.y MR. soi 
[0026] ifcfc:. CKD;*^ lJ*7^IM*toivcffcBjj 

ZtZthlZ^ ^ffi\£\$&T*kZi\&Q 1 . Q3<7)SOIJih 
yyt^X^ bTF Tcr>y- h«ttli»fcH*filLTft & . 

TFTcoy-^«i«HfittM»i:LTai 
lEf & S O I BK 1 0 1 tcgggS iiX&K>. VccflS 
Vm&tZc&tzMZ^ Q3WTFTIi*7U^4. 5£ 

^fc£tf>Fl^yfiS<DSO Iy3«yfN + ^iSlO 

ifyvYmmzmfezixh. *fcHn*ic. 7-^21 

>U*Q2#:*yfc2:9, b>Mg=iy*?M 5 8*: 
HI1.5 0^ ^OlB»fflMOSh5y^ 

?<7)<okw yjM^meco^^^ N t>^7>r 
Ktr*M»i 5o^«ffl^s£i-4ckt>»r«T* 

[0027] mz. ^wnnmzcnnimmzwm- 

H7^5cfctXiaS(i01 0(C^i-^-f T^hllkOEF 

H9*i*oxS^—»SB»fc:*-r»fffiBI'C*&. 
y HffiSSr T F TiSttJI* »«f * 'Jy'Jn yJSX'ffi 

tiLi-zzt ir^nm tLx^z. z<om&x-it. tjv 

B7(a),H8(a) tci30T .SOI Lt 
(i. SSl^O. 0 1 Q • cmSKtOfflfflttjliOP* ^K2 
0 1<50±^. Ii2000nm, «l]t^6Q - cmt'X 
V9*is-rfl-rfLMLtzP^t 0 ?*is-r>im2 9 1 Sr^"t 
*at«*ffi**mfcLT. K0*fc*«S4zJ:*). 300 
nm^cOSO ITlt&re»*«2 0 3. 80nmJlc7)SO 

»JBkR«(cLT. so ivS14ii^ j r^Hi^2 04. 

SOIiSttlN^ *a$2 02, y-h«fi2 5 0*3t<i 
V-HS2 1 5*»fe««S*I&SO I±ON^*;UM 
0'SFET*gB«S^&. 

[0 0 28] <^tc. 07(b). B8(b) ,09 
(a) C7>J: 3 fc. ±I(CLPCVD(.:j:-ot240nm 



(6) 



1#^¥9~2 3 24 4 7 



1 0#SR) «0 3a^3>'^^ hSrH^MPlDX-t*, 
.TC0f£. 07 < c ) . 08 ( c ) , 09 ( b ) <7)£ d 

m^X. TFTy-hlH«243. F*liiBHfcJg£2 4 2 
ffii£2 4 0(?)&tfl$:l&X. ffiMTF 

xnzmjMtLX7FiLt:0>tfim9 ( c ) RXf ( d ) Th 
^^KfflgUi. SOI^Ii^N* ««2 0 2fc» 
L~C ^7 > KE3K3 9 Y 2 3 8 LX S O I ±co 
N***Jlsb5y2sX?izm%lZtl&<?)X\ TFTv£<|4 

n t mmz p m^matfrnx-t h t . zmmmzPN 

fcA4T*3ft.*<Ii:fc:5r6. TFTvSttSP 

7>'KE»fS«2 4 5*^h27 7T«oT4toT 

aA(COOT(i. U$^h2 78T\ TFTSftlP^ 
®i|2 4 0$rI^T, Mx^3 5keV, H-X 
15^1 0» 5 cm- J t1f^T^4, 
[0030] Z<Dlk. B7(d),B8(d)^)Jt3 
C B P S G(C J: 1)1^12 2 9 r 5 0 0 n mft^® 
£«U*U t' y b83^^ h2 58<D§8PlJDX5:fr 

[0031]^, 0io^Uii2i^ JI!H£#tt 
LX*Lfc-fe/PW T^7 b ZmWtZ>s?-Mmx*$> 0 , 12 
4>ABCD(C#{5-b;^. StXAB ' C D{C«»LTE 
H3rt.&Hi/l'S:jftLTl%a. 01 Ote. ±t L T SOI 

S!TFT<0»jS«ttL TFTattJi4:PJ«T»flE3*l* 
^9>'h*ie»««S:ia^L.fet^r*&. 01 2Wi, 
soijSM, ^yhm 7/^r.^i,it«$ 

[0 0 3 2] **^»3^Sa»B«SrHl 3ffliv£fft 

B J?ir&, mmi±ffli4<7>\sjTVhm<7)EFmmmmx' 



ttfcl-Ct*6. 013 (a) cojrdtc. SOU 
®^#B£0«7»U? St LTte, 3 0 0 nmJ?c7)SO I T 
Jftfft»fWB3 0 3. 2 0 0nmJi:c7)SO IiSttJBSJB^ 

♦ a«3 0 2S:ISSTFTO> r -hmStLTfflV^^ 
SO I ±:CDb7>i;*?RL£TFT<7)ffiJ]<7)YJ< 

13. SOIStt/f^-rUrigjg^lX10 15 cm^g 
[0 0 33] JXVVC\ »2e^|QK»9BtRI«IHcSOIS 

^wty-Meaa«3 1 3 

^y-M»«3 13fc»LTBJP 
SaXSrWv t;WSO Wif&Mny?? h 308^ 

y$rK-Xfl x l 0' G cvc*m£Z4*>$0<th. 

K^^^U^ijay^^-yjDXL^m^. £ 
fe^ffi(ct*^NM^settS:>f=t>^ALTSO I 
?Stt«N + Mi£3 0 2£^i£U .*oiiifc»»t:y- 
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